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(57)Abstract: 

PROBLEM TO BE SOLVED: To compress data efficiently without deteriorating the 
image quality. 

SOLUTION^ A coding section 3 uses selectively the reversible compression coding or the 
irreversible compression coding system in the case of conducting compression decoding 



of digital image data. In the case of compression decoding by using the irreversible 
compression coding system only, the reversible compression coding system may provide 
a higher compression rate when the image quality is enhanced. In such a case, the 
coding control section 7 selects the reversible compression coding system at a high 
compression rate. Thus, the data are compressed efficiently and the transmission cost is 
reduced. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The image processing system characterized by providing the selection 
means which can choose either of a lossy compression coding means to be 
irreversible and to compress digital image data, a lossless compression coding 
means to be reversible and to compress digital image data, and said lossy 
compression coding means and a lossless compression coding means. 
[Claim 2] Furthermore, it is the image processing system according to claim 1 
which establishes an amount acquisition means of compression digital image 
data to acquire the amount of compression digital image data of said lossy 
compression coding means and/or a lossless compression coding means, and is 
characterized by said selection means performing said selection based on the 
amount of compression digital image data acquired with said amount acquisition 



means of compression digital image data. 

[Claim 3] By furthermore, compression of the image data based on said lossy 
compression coding means An amount acquisition means of lossy compression 
digital image data to acquire the amount of lossy compression digital image data 
in case it becomes impossible for quality degradation of an image to recognize 
visually, An amount acquisition means of lossless compression digital image 
data to acquire the amount of lossless compression digital image data by the 
lossless compression coding means is established. Said selection means The 
image processing system according to claim 1 characterized by measuring the 
amount of lossy compression digital image data, and the amount of lossless 
compression digital image data, and choosing the direction with few amounts of 
compression digital image data. 

[Claim 4] Furthermore, when compression restoration of the digital image data is 
carried out with said lossy compression coding means, A statistic count means 
to calculate the difference of the digital image data before compression and the 
digital image data after restoration is established. Said amount acquisition 
means of lossy compression digital image data The image processing system 
according to claim 2 or 3 characterized by acquiring said amount of lossy 



compression digital image data when it judges whether quality degradation of an 
image can recognize visually based on said statistic, consequently it becomes 
impossible for quality degradation of an image to recognize visually. 
[Claim 5] Furthermore, the image processing system according to claim 1 
characterized by establishing the user assignment selection means which can 
choose either of said lossy compression coding means and a lossless 
compression coding means by assignment of a user. 

[Claim 6] Furthermore, the image processing system of any one publication of 
claim 1-5 characterized by establishing a contents display means of selection to 
display said contents of selection. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] , 

[Field of the Invention] This invention relates to the image processing system 
which compresses the digital image data of full color ******** in more detail about 
an image processing system. 
[0002] 

[Description of the Prior Art] In compression of digital image data, the 
coexistence with expansion of compressibility and quality maintenance of an 
image is an important theme. As an image processing system which 
compresses digital image data, conventionally In an irreversible compression 
coding method, adjustment of compressibility is aimed at because a user 



specifies the image quality after compression / restoration. In the technique 
(Japanese Patent Application No. No. 080377 [ seven to ]) which increases the 
efficiency of transmission according to request image quality, and the same 
irreversible compression coding method Image data is compressed to extent 
which cannot recognize quality degradation of an image visually, and there is a 
technique (Japanese Patent Application No. No. 080378 [ seven to ]) of 
transmitting efficiently etc., holding image quality. 
[0003] 

[Problem(s) to be Solved by the Invention] Although a data compression rate can 
be made high since there are generally few amounts of digital image data to 
compress according to the irreversible compression coding method, the quality 
of the image restored in proportion to it deteriorates. On the other hand, the 
quality of an image is good although compressibility is not so high according to 
the reversible compression coding method. 

[0004] Here, in an irreversible compression coding method, if it requires to extent 
(extent equivalent to an reversible compression coding method) which cannot 
recognize quality degradation of an image visually, compressibility can seldom 
be fallen but the direction of an reversible compression coding method may 



become [ compressibility ] high on the contrary. 

[0005] For this reason, in the image processing system which adopts an 
irreversible compression coding method, there is a trouble that the data 
compression concerned is not performed efficiently, in the data compression of 
extent which image quality degradation cannot recognize visually. 
[0006] Then, this invention is made in view of the above, and aims at offering the 
image processing system which can perform a data compression efficiently, 
without degrading image quality. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
in the image processing system of claim 1, the selection means which can 
choose either of a lossy compression coding means to be irreversible and to 
compress digital image data, a lossless compression coding means to be 
reversible and to compress digital image data, and said lossy compression 
coding means and a lossless compression coding means shall be provided. 
[0008] This makes either selectable combining an irreversible compression 
coding method and an reversible compression coding method. By the 
irreversible compression coding method, compressibility falls in compensation 



for obtaining a high quality picture. However, when a high quality picture is 
desired, the direction of an reversible compression coding method may be able 
to make compressibility high. In this case, since transmission with more efficient 
using an reversible compression coding method can be performed, a 
transmission cost is reduced. 

[0009] Next, in the image processing system of claim 2, an amount acquisition 
means of compression digital image data to acquire the amount of compression 
digital image data of said lossy compression coding means and/or a lossless 
compression coding means was established further, and it was presupposed to 
said selection means that said selection is performed based on the amount of 
compression digital image data acquired with said amount acquisition means of 
compression digital image data. 

[0010] Based on the amount of compression digital image data, it is made to 
perform said selection, namely, compressibility becomes [ the direction which 
performs a data compression with a lossy compression coding means ] high or 
compressibility judges whether it becomes high with reference to said amount of 
compression digital image data, and the direction which performs a data 
compression with a lossless compression coding means should just choose the 



one where compressibility is more higher. If it does in this way, a data 
compression can be performed efficiently. 

[0011] By next, compression of the image data according to said lossy 
compression coding means further with the image processing system of claim 3 
An amount acquisition means of lossy compression digital image data to acquire 
the amount of lossy compression digital image data in case it becomes 
impossible for quality degradation of an image to recognize visually, An amount 
acquisition means of lossless compression digital image data to acquire the 
amount of lossless compression digital image data by the lossless compression 
coding means is established. Said selection means We decided to measure the 
amount of lossy compression digital image data, and the amount of lossless 
compression digital image data, and to choose the direction with few amounts of 
compression digital image data. 

[0012] It is the example of the selection based on the above-mentioned amount 
of picture compression digital image data. In transmission of digital image data, 
the way with few amounts of compression digital image data is advantageous. 
Therefore, it judges whether there are few which amounts of compression digital 
image data among a lossy compression coding means and a lossless 



compression coding means, and little one concerned is chosen. For this reason, 
a data compression can be performed efficiently and the transmission cost of 
digital image data can be reduced. 

[0013] Next, when compression restoration of the digital image data is further 
carried out with said lossy compression coding means in the image processing 
system of claim 4, A statistic count means to calculate the difference of the 
digital Tmage data before compression and the digital image data after 
restoration is established. Said amount acquisition means of lossy compression 
digital image data When it judged whether quality degradation of an image can 
recognize visually based on said statistic, consequently it became impossible for 
quality degradation of an image to have recognized visually, we decided to 
acquire said amount of lossy compression digital image data. 
[0014] In the above-mentioned selection, when choosing a lossless compression 
coding means, the image quality of a lossy compression coding means and the 
image quality of the lossless compression coding means used as the candidate 
for a comparison need to be equivalent. It is because compressibility is [ the 
lossy compression coding means ] higher at the time of low image quality, then, 
the difference of the digital image data before compression and the digital image 



data after restoration is calculated, and the image quality of a lossless 
compression coding means becomes equivalent (it becomes impossible for 
quality degradation of an image to recognize visually) — said difference is 
abolished like. And when it becomes impossible for quality degradation of an 
image to recognize visually, said amount of lossy compression digital image 
data is acquired, and it compares with the amount of lossless compression 
digital image data. If it does in this way, the above-mentioned selection comes to 
be performed appropriately and it comes to be able to perform an efficient data 
compression. 

[0015] Next, in the image processing system of claim 5, the user assignment 
selection means which can choose either of said lossy compression coding 
means and a lossless compression coding means by assignment of a user was 
established further. 

[0016] What is necessary is just to specify a lossless compression coding means, 
for example, if a user attaches greater importance than to image quality to a 
transmission cost, and greater importance is attached than to a transmission 
cost for a lossy compression coding means to image quality on the contrary if it 
is made to be possible [ selection / with assignment of a user ]. For this reason, it 



comes to be able to carry out individual correspondence at a demand of a user. 
[0017] Next, in the image processing system of claim 6, a contents display 
means of selection to display said contents of selection was established further. 
[0018] Especially the thing indicated whether which means chosen and to be in 
choosing by user assignment is required. Moreover, reduction of an operation 
mistake etc. is attained by the display of the contents of selection. 
[0019] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a 
drawing per this invention. In addition, this invention is not limited by the gestalt 
of this operation. 

[0020] (Gestalt 1 of operation) Drawing 1 is the block diagram of the digital 
copier concerning the gestalt 1 of operation of the image processing system of 
this invention. In addition, it does not limit to especially this and, of course 
[ although a digital copier is made into an example as an image processing 
system of this invention ], facsimile apparatus etc. may be used here. 
[0021] In this digital copier 100, 1 is a scanner and outputs the read manuscript 
as an analog picture signal. 2 is the image-processing section, processes a 
shading compensation, A/D conversion, etc. to said analog picture signal, and 



outputs digital image data. 

[0022] 3 is the coding section which compresses said digital image data. This 
coding section 3 is usable in a lossy compression coding method and a lossless 
compression coding method. As a lossy compression coding method, a JPEG 
(Baseline System) method is held, for example. Moreover, as a lossless 
compression coding method, a JPEG loss loess method (Independent Function), 
a JBIG method, MH method, MR method, and a MMR method are held, for 
example. 

[0023] 4 is an image memory and memorizes the compression digital image data 
compressed by the coding section 3. 

[0024] 5 is the decryption section and restores said compression digital image 
data. This decryption section 5 can use the above-mentioned lossy compression 
coding method and a lossless compression coding method as well as the coding 
section 3. 

[0025] 6 is the print sections, such as a laser beam printer, and prints the 
restored digital image data. 7 is a coding control section. This coding control 
section 7 performs selection with a lossy compression coding method and a 
lossless compression coding method etc. 8 is control units, such as a control 



panel and a keyboard, and is connected to a control section 9. 
[0026] Next, actuation of a digital copier is explained. A manuscript is read with a 
scanner 1 and analog image data is outputted. After an image processing is 
performed to this analog image data by the image-processing section 2, it is sent 
to the coding section 3 as digital image data. Moreover, the image-processing 
section 2 distinguishes the class of manuscript. For example, a photograph 
manuscript or an alphabetic character manuscript is distinguished. 
[0027] Said digital image data is encoded in the coding section 3. In the coding 
concerned, either of the lossy compression coding methods and lossless 
compression coding methods which are mounted is chosen. 
[0028] Here, in the case of the lossy compression coding method, it is set as 
extent degradation of image quality cannot recognize visually the parameter for 
compressibility control (for example, if it is a JPEG method scale factor fSN) to 
be. A setup of the parameter concerned changes with manuscripts. For example, 
the photograph manuscript with many patterns needs to set up compressibility 
highly, and an alphabetic character manuscript needs to set up compressibility 
low. In this case, a manuscript class is distinguished by the image-processing 
section 2, and said parameter is set up based on this distinction result. 



[0029] Now, selection is performed as follows. First, the coding control section 7 
measures the amount of compression digital image data encoded with two or 
more compression coding methods (a JPEG method, a JPEG loss loess method, 
JBIG method, etc.) mounted. And the compression coding method used as the 
smallest amount of compression digital image data is chosen. 
[0030] Then, digital image data is compressed with said selected compression 
coding method. The compressed digital image data is memorized in an image 
memory 4. 

[0031] Next, compression digital image data is restored. First, compression 
digital image data is read from an image memory 4. The read compression 
digital image data is sent to the decryption section 5. In the decryption section 5, 
the compression coding method chosen above restores compression digital 
image data. Then, the restored digital image data is printed out in the print 
section 6. 

[0032] Moreover, as shown in drawing 2 , it is good also as a configuration which 
excluded the image memory 4 of a digital copier 100. In this case, a manuscript 
is read again and analog image data is acquired in order to perform actual copy 
actuation after selection of a compression coding method. And after carrying out 



A/D conversion by the image-processing section 2, digital image data is 
compressed with said selected compression coding method. 
[0033] Next, compression digital image data is sent to the double sign-ized 
section 5 through a transmission line 10. In the decryption section 5, said 
selected compression coding method restores compression digital image data. 
The restored digital image data is printed out in the print section 6. 
[0034] (Gestalt 2 of operation) Drawing 3 is the block diagram of the digital 
copier concerning the gestalt 2 of operation of the image processing system of 
this invention. Although this digital copier 200 is the same configuration as the 
above-mentioned digital copier 100 and abbreviation, it differs in that it has the 
statistic count section 11. This statistic count section 11 is for judging 
degradation extent of image quality correctly. If degradation extent of image 
quality can be judged correctly, selection can be appropriately performed with a 
lossless compression coding method and a lossy compression coding method. 
Hereafter, only difference is explained. 

[0035] The digital image data before compression and the digital image data 
after compressing with a lossy compression coding method and restoring are 
inputted into the statistic count section 11. And the statistic count section 11 



measures the amount of digital image data these compression before and after 
restoration. 

[0036] An example is given and a concrete target is explained. When using a 
lossy compression coding method, an SN ratio can be used as a value which 
judges degradation extent of image quality. Then, the statistic count section 11 
computes an SN ratio from the digital image data before compression, and the 
digital image data after restoration. 

[0037] It asks for an SN ratio as follows. First, the digital image data outputted 
from the image-processing section 2 is sent to the coding section 3. It is sent to 
this and coincidence also at the statistic count section 11. Next, in the coding 
section 3, digital image data is compressed according to the initial value fSN1 of 
a scale factor. Then, the compressed digital image data is sent to the decryption 
section 5 through a transmission line 10. And it is decrypted by the scale factor 
fSN1, and is outputted as digital image data after restoration. The digital image 
data after this restoration is sent to the statistic count section 1 1 . Next, in the 
statistic count section 11, an SN ratio is calculated between the digital image 
data before compression, and the digital image data after restoration. 
[0038] Next, the value SN1 considered that it cannot recognize degradation of 



image quality is set up, and the initial value fSN1 of a scale factor is set up. 
According to the above-mentioned actuation, an SN ratio is calculated using this 
initial value fSN1. And said scale factor fSN is changed until the 
above-mentioned SN ratio becomes equal to said SN1. As mentioned above, 
compression restoration of digital image data can be performed in extent which 
cannot recognize degradation of image quality. 

[0039] Now, the coding control section 7 measures below the amount of digital 
image data when compressing by the lossy compression coding method using 
the value SN1 set up above, and the amount of digital image data compressed 
by the lossless compression coding method. And few compression coding 
methods of the amount of compression digital image data are chosen. 
[0040] Since image degradation extent which carried out compression 
restoration with the lossy compression coding method can be judged with an SN 
ratio etc. according to the above digital copier 200, control of image quality 
degradation extent is correctly possible. Consequently, a compression coding 
method can be chosen appropriately. In addition, in the case of a full color image, 
the definition by color difference type deltaE can be performed on the Lxaxb 
color space of CIE showing uniform color space instead of the above-mentioned 



SN ratio. For this reason, extent of image quality degradation can be judged, 
using color difference type deltaE as a statistic. 

[0041] (Gestalt 3 of operation) Drawing 4 is the plan showing the control panel of 
a digital copier 100 (200). Thus, the selection key 111 of a compression coding 
method is formed in a control panel 110, and a user may enable it to choose the 
compression coding method of arbitration. Specifically, a selection key like 
"lossless compression coding method mode" key 111a, "lossy compression 
coding method mode" key 111b, and "automatic mode" key 111c is prepared. 
Furthermore, the compressed amount of digital image data is displayed, and it 
may be made to consider as the ingredient of selection decision of a user. 
[0042] If it does in this way, in the automatic selection by using the automatic 
recognizing ability of image quality degradation extent, such as an SN ratio, 
un-arranging, when there is an incorrect judging are avoidable. Moreover, what 
is necessary is just to specify a lossless compression coding means, if a user 
attaches greater importance than to image quality to a transmission cost, and 
greater importance is attached than to a transmission cost for a lossy 
compression coding means to image quality on the contrary. For this reason, it 
comes to be able to carry out individual correspondence at a demand of a user. 



[0043] 

[Effect of the Invention] As explained above, according to the image processing 
system (claim 1) of this invention, either was made selectable combining the 
irreversible compression coding method and the reversible compression coding 
method. For this reason, it comes to be able to perform efficient transmission by 
choosing the one where compressibility is higher, and a transmission cost is 
reduced. 

[0044] Next, according to the image processing system (claim 2) of this invention, 
the one where compressibility is more higher was chosen with reference to the 
amount of compression digital image data. For this reason, a data compression 
can be efficiently performed now. 

[0045] Next, according to the image processing system (claim 3) of this invention, 
it was the above-mentioned example, and it judges little any there are among the 
amount of compression digital image data in case it becomes impossible for 
quality degradation of an image to recognize visually in a lossy compression 
coding means, and the amount of compression digital image data by the lossless 
compression coding means, and little one concerned was chosen. For this 
reason, a data compression can be performed efficiently and the transmission 



cost of digital image data can be reduced. 

[0046] Next, calculate the difference of the digital image data before 
compression, and the digital image data after restoration, and adjust this 
difference, and it becomes impossible to make it quality degradation of an image 
not recognize visually, and is made for the image quality of a lossless 
compression coding means to become equivalent according to the image 
processing system (claim 4) of this invention. Then, the amount of lossy 
compression digital image data at that time is acquired, and it compares with the 
amount of lossless compression digital image data. If it does in this way, 
selection of a compression coding method will be appropriately performed under 
the same image sea damaged terms. Therefore, it comes to be able to perform 
an efficient data compression. 

[0047] Next, since it was made to perform the above-mentioned selection by 

•* 

assignment of a user, it comes to be able to carry out individual correspondence 
at a demand of a user according to the image processing system (claim 5) of this 
invention. 

[0048] Next, since a contents display means of selection to display the 
above-mentioned contents of selection was established according to the image 



processing system (claim 6) of this invention, reduction of an operation mistake 
etc. is attained. 
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[Brief Description of the Drawings] 



[Drawing 1] It is the block diagram of the digital copier concerning the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is the deformation block diagram of the digital copier of drawing 1 . 
[Drawing 3] It is the block diagram of the digital copier concerning the gestalt 2 of 
implementation of this invention. 

[Drawing 4] It is the plan of the control panel of the digital copier concerning the 
gestalt 3 of implementation of this invention. 
[Description of Notations] 
100 Digital Copier 

1 Scanner 

2 Image-Processing Section 

3 Coding Section 

4 Image Memory 

5 Decryption Section 

6 Print Section 

7 Coding Control Section 

8 Control Unit 

9 Control Section 
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